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BKSEL[3:0]# 


4 


output 


Bank Selects. Used in to control the CAS 
inputs to each of the DRAM banks or the 
Output Enable inputs to each of the ROM 
banks. 


C32KHZ/ 
EFFECTS 


1 


input/ 
output 


Based on the power-up state ofRA[21], this 
pin is either a clock input or an output to an 
external DSP C32KHZ (RAI211 hiqh) is a 32 
KHz clock used in suspend mode to operate 
the refresh circuitry. EFFECTS (RA[21] low) 
becomes active during the writes to DRAM 
that are for the delay-based effects from the 
synthesizer. 


SUSPENDS I 
FRSYNC# 


1 


input! 
ouipui 


Based on the power-up state ofRA[21], this 
nin #c pithpr an inniit to cause susoend 

mode or an output to an external DSP. 
SUSPENDS (RA[21] high) is a system 
control signal. FRSYNC# (RA[21] low) 
becomes active at the beginning of each 

npw frfimp 


MA[10:3] 


8 


bi-dir 


Memory Address. Are the multiplexed row- 
column address bits for DRAM cycles. Are 
the multiplexed RLA[10:3] outputs and 
D[15:8] inputs for ROM cycles. 


MA[2:0] 


3 


output 


Memory Address. Are the multiplexed row- 
column address bits for DRAM cycles. Are 
the RLA[2, 1, 19] outputs for ROM cycles. 
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MD[7:0] 


8 


bi-dir 


Data Bus. Are the data-bus bits for DRAM 

nwrlpQ Am thp miiltinlpxpri RLAf18'1 1 1 

outputs and D[7:0] inputs for ROM cycles. 
For serial EEPROM accesses, MD[2] is the 
clock, SK. MD[1] is Dl (serial EEPROM data 
input). MD[0] is DO (serial EEPROM data 
output). 


MWcfF 


i 
1 


nufniit 

(JUifJUl 


Write Enable Goes to the \NE# pin of all 
the DRAM banks; is high during refresh 
cycles. During reset, M\NE# becomes an 
input that is used to select between pin 
options (see PIN SUMMARY in the general 
description part of this document). 


RA[21:20] 


2 


bi-dir 


pdm Arirfm<;Q Thp$p mitnufc orovide the 
ROM address during ROM accesses. During 
reset, these become inputs that are used to 
select between pin options; see the PIN 
SUMMARY section of the general 

Hpsrrintinn for d at fills) 


RAHLD# 


1 


output 


ROM Address Hold. Used to latch the state 
nf Mnr7-m (Ri AflR-111) and MAHO'31 

Of IVIUl I .UJ (flL/i/ 1 O. 1 IJJ aliu m/i/ i 

(RLA[10:3]) in external latches during ROM 
accesses. 


RAS# 


1 


output 


Goes to the RAS# pin of all the DRAM 
banks. 


ROMCS# 


1 


output 


ROM Chip Select. Goes to the CS# input to 
all the ROM banks. 
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PWR24. the 24 *7fi MHz. Qscffl atnr from Hiah to Low. I2C24SUSPRQ 
becomes active immediately and ICLK24M to the codec module is allowed 
to clock for at least 100 microseconds then turned off. It is stopped such 
that no glitches are possible; after a trailing edge, it stays low. After the 
clock is disabled the oscillator is disabled by grounding XTAL10. 



PWR24. the 24.576 MHz. Oscillator from Low to Hioh. The oscillator is 
enabled and a 16-bit counter is allowed clock through 64K states to insure 
that the oscillator has stabilized. Then ICLK24M is allowed to start toggling 
without the possibility of glitching. At least 100 microseconds after that 
I2C0SUSPRQ is disabled. 



PWRL Local Memory Contml Fnahle from Hiah to Low. I2LSUSPRQ 
becomes active immediately. ICLK16ML is allowed to toggle for at least 
100 microseconds and then disabled without the possibility of glitching. 
After ICLK16ML stops toggling, I2LSUSPIP becomes active. 



PWRL. Local Memory Control Fnahle from Low to High. I2LSUSPIP goes 
inactive immediately and ICLK16ML is allowed to start toggling without the 
possibility of glitching. At least 100 microseconds after that, I2LSUSPRQ 
goes inactive. 



FIG. 26A 
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PWRS. Svnth EnahiR fmm Hioh to Low. I2SSUSPRQ becomes active 
immediately. ICLK16MS is allowed to toggle for at least 100 microseconds 
and then disabled without the possibility ofglitching. 



PWRS. Svnth Enahle fmm Low to High. ICLK16ML is immediately allowed 
to start toggling without the possibility of glitching. At least 100 
microseconds after that, I2SSUSPRQ goes inactive. 



PPWRIf3:01. The state of these latches is driven off to their respective 
modules (bit[3] to the ports module, and bits[2:0] to the codec module) to 
disable clocks and place circuitry in low-power mode. 

Enter Shut-Down Mode . When PPWRI[6:1] are all cleared with a single I/O 
write then, besides the activity to the individual modules described above, 
the 16.9 MHz. oscillator will be disabled. This is accomplished by waiting 
for at least 100 microseconds and then turning affall clocks without 
possibility of glitching. Then the oscillator is disabled by gr ounding XTAL20. 

Exit Shut-Down Mode. When any of the PPWRI[6:1] bits are set, then, 
besides the activity of the individual bits described above, the 16.9 MHz. 
oscillator will be re-enabled. First, the oscillator is re-enabled. XTAL I is run 
into a 16-bit counter to count our 64K states before it is assumed to be 
stable. At this point, the 16.9 MHz. clocks to various modules are allowed 
to start toggling without possibility of glitching. After the clocks start 
toggling, the bits that have been re-enabled start their routine, as described 
above. 



FIG. 26B 
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Name 


Qty 


Type 


Description 


AEN 


1 


input 


Address enable from the ISA bus, used to 
distinguish between DMA and I/O cycles. 


C32KHZ 


1 


input 


32KHZ Clock. Suspend-mode refresh clock 
for local DRAM. This pin can also be used 
as an output for the LMOs EFFECTS (see 
PIN SUMMARY in the general description 

nart nf thfc finnimpnt) 


CD_CS 


1 


output 


Chip select to the CD-ROM controller. This 
can also be used for the external serial port 
(see PIN SUMMARY in the general 

Hp c o rin tin n ) 


CD_DAK# 


1 


output 


DMA acknowlege to the CD-ROM controller. 
This can also be used for the external serial 
port (see PIN SUMMARY in the general 

Hp srrintinn) 


CD_DRQ 


1 


input 


DMA request from CD-ROM controller. This 
can also be used for the external serial port 
(see PIN SUMMARY in the general 

Hpsnrintion) 


CDJRQ 


1 


input 


Interrupt request from CD-ROM controller. 
This can also be used for the external serial 
port (see PIN SUMMARY in the general 
description). 



FIG. 28 A 



App. No. 09/352,659 
Dkt. No. 028-0128-3 
Inv.: David Norris 
Att'y: Mark Zagorin (512)338-6300 



REPLACEMENT 
SHEET 



46/158 



Name 


uty 


Ti/no 

type 


Description 


DAK[7,6,5, 
3.1, 0]# 


6 


input 


The selectable DMA acknowledge lines from 
the ISA bus. DAK 0, 1, and 3 are used for 8- 
bit DMA transfers and DAK 5, 6, and 7 are 
iispri for Id-bit DMA 


DRQ [7.6.5, 

d.l.UJfF 


6 


oc 

r\t ttni if 
UUlfJUL 


The selectable DMA request lines to the ISA 
hi is DRQ 0 1 and 3 are used for 8-bit 
DMA transfers and DRQ 5, 6, and 7 are 
used for 16-bit DMA. 


IOCHRDY 


1 


OC 

outpui 


I/O channel ready to the ISA bus, used to 

nonorsfp wait ^fatpti 


I0CS16# 


■i 
i 


OC 

output 


iR-hit ranahilitv indication to the ISA bus. 


10R# 


7 


input 


i/n r0Qri rnmmanri frnm th& ISA bus. 


I0W# 


1 


input 


I/O write command from the ISA bus. 


IRQ[1 5,1 2,11, 
7.5,3.2] 


7 


oc 
output 


The selectable interrupt requests to the ISA 
bus. 


I0CHK# 


1 


oc 
output 


I/O channel check on the ISA bus; used to 
generate an NMI. 


PNPCS 


1 


bi-dir 


Active high output used as chip select for 
the Plug and Play serial EPROM. This is an 
input during reset; its state is latched by the 
trailing edge of RESET to determine if the IC 
is in PNP-compliant mode (low) orPNP- 
system mode (high). 
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Name 


Qty 


Type 


Description 


RESET 


1 


input 


Reset from the ISA bus. 


SA[11:0] 


12 


input 


The 12 lower bits of the ISA address bus. 


SBHE# 


1 


input 


Byte high enable from the ISA address bus. 
When interfacing to an 8-bit ISA bus, this 
pin must be disconnected. 


SD[15:0] 


16 


bi-dir 


ISA data bus. 


SUSPENDS 


1 


input 


Low-power suspend mode. When active, all 
chip activity becomes frozen, the oscillators 
are turned off. C32KHZ is used to refresh 
DRAM, and most of the ISA-bus inputs and 
outputs are isolated from the IC. This pin 
ran also be used as an output for the LMC's 
FRSYNC# (see PIN SUMMARY in the 
general description part of this document). 


TC 


1 


input 


Terminal Count indicates the end of a DMA 
group from the ISA bus. 


XTAL1I 


1 


input 


Crystal 1 input. Input from the 24.576 MHz. 
crystal. 


XTAL10 


1 


output 


Crystal 1 ouput. Output to the 24.576 MHz. 
crystal. 


XTAL2I 




. input 


Crystal 2 input. Input from the 16.9344 
MHz. crystal. 


XJAL20 




output 


Crystal 2 output. Output to the 16.9344 
MHz. crystal. 
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DMA 
Chan 


Sample 
Size 


Description 


O hit 

o-DIi 


Q hit 

o-DIi 


Ponh D/l/fZ rpni iP<zt-anknnwlprlflp cvclp franctfprs nnp 

byte that is placed in the current track number; the 
track number increments with each byte 
transferred. 


8-bit 


16-bit 


Each DMA request-acknowledge cycle transfers two 
hwtp<i that arp olarpd at the current track number 

tyVtC/O LI iCZt Q# C/ i/Jul/OU Ul LI IKS \J\JI 1 KJl 11 LI uui\ IILJIIIk/KJIj 

the track number increments with each 16-bit value 
transferred. 


16-bit 


8-bit 


Each DMA request-acknowledge cycle transfers two 
h\/tp<:- thp Inwpr hvtp /<? olaced in the current track 
number, the track number is incremented and the 
upper byte is placed in that track; the track number 
is then incremented again. 


16-bit 


16-bit 


Each DMA request-acknowledge cycle transfers one 
16-bit value that is placed in the current track 
number; the track number increments with each 
16-bit value transferred. 
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0 to +22.5dB (4-bit) gain table 


Value 


dB 


Value 


dB 


Value 


dB 


Value 


dB 


OOh 


00.0 


04h 


+06.0 


08h 


+ 12.0 


OCh 


+ 18.0 


01 h 


+01.5 


05h 


+07.5 


09h 


+ 13.5 


ODh 


+ 19.5 


02h 


+03.0 


06h 


+09.0 


OAh 


+ 15.0 


OEh 


+21.0 


03h 


+04.5 


07h 


+ 10.5 


OBh 


+ 16.5 


OFh 


+22.5 


0 to -45.0dB (4-bit) attenuation table 


Value 


dB 


Value 


dB 


Value 


dB 


Value 


dB 


OOh 


00.0 


04h 


-12.0 


08h 


-24.0 


OCh 


-36.0 


01 h 


-03.0 


05h 


-15.0 


09h 


-27.0 


ODh 


-39.0 


02h 


-06.0 


06h 


-18.0 


OAh 


-30.0 


OEh 


-42.0 


03h 


-09.0 


07h 


-21.0 


OBh 


-33.0 


OFh 


-45.0 


12 to -34.568 (5-bit) gain attenuation table 


Value 


dB 


Value 


dB 


Value 


dB 


Value 


dB 


OOh 


+ 12.0 


08h 


00.0 


10h 


-12.0 


18h 


-24.0 


01 h 


+10.5 


09h 


-01.5 


11 h 


-13.5 


19h 


-25.5 


02h 


+09.0 


OAh 


-03.0 


12h 


-15.0 


1Ah 


-27.0 


03h 


+07.5 


OBh 


-04.5 


13h 


-16.5 


1Bh 


-28.5 


04h 


+06.0 


OCh 


-06.0 


14h 


-18.0 


1Ch 


-30.0 


05h 


+04.5 


ODh 


-07.5 


15h 


-19.5 


1Dh 


-31.5 


06h 


+03.0 


OEh 


-09.0 


16h 


-21.0 


1Eh 


-33.0 


07h 


+01.5 


OFh 


-10.5 


17h 


-22.5 


1Fh 


-34.5 
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0 to -46.5dB (5-bit) attenuation table for CLOAI and CROAI 


Value 


dB 


Value 


dB 


Value 


dB 


Value 


dB 


OOh 


00.0 


08h 


-12.0 


10h 


-24.0 


18h 


-36.0 


01 h 


-01.5 


09h 


-13.5 


11h 


-25.5 


19h 


-37.5 


- 02h 


-03.0 


OAh 


-15.0 


12h 


-27.0 


1Ah 


-39.0 


03h 


-04.5 


OBh 


-16.5 


13h 


-28.5 


1Bh 


-40.5 


04h 


-06.0 


OCh 


-18.0 


14h 


-30.0 


1Ch 


-42.0 


05h 


-07.5 


ODh 


-19.5 


15h 


-31.5 


1Dh 


-43.5 


06h 


-09.0 


OEh 


-21.0 


16h 


-33.0 


1Eh 


-45.0 


07h 


-10.5 


OFh 


-22.5 


17h 


-34.5 


1Fh 


-46.5 




0 to -94.5dB (6-bit) attenuation table 


Value 


dB 


Value 


dB 


Value 


dB 


Value 


dB 


OOh 


00.0 


10h 


-24.0 


20h 


-48.0 


30h 


-72.0 


01 h 


-01.5 


11h 


-25.5 


21h 


-49.5 


31 h 


-73.5 


02h 


-03.0 


12h 


-27.0 


22h 


-51.0 


32h 


-75.0 


03h 


-04.5 


13h 


-28.5 


23h 


-52.5 


33h 


-76.5 


04h 


-06.0 


14h 


-30.0 


24h 


-54.0 


34h 


-78.0 


05h 


-07.5 


15h 


-31.5 


25h 


-55.5 


35h 


-79.5 


06h 


-09.0 


16h 


-33.0 


26h 


-57.0 


36h 


-81.0 


07h 


-10.5 


17h 


-34.5 


27h 


-58.5 


37h 
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08h 


-12.0 


18h 
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28h 


-60.0 
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09h 
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